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ANDA 74-475

Baker Norton Pharmaceuticals, Inc.
Attention: Jane H. Hsiao, Ph.D.
4400 Biscayne Boulevard
Miami, FL 33137

Dear Madam:

This is in reference to your abbreviated new drug application dated
February 25, 1994, submitted pursuant to Section 505(j) of the Federal
Food, Drug, and Cosmetic Act (the Act), for Terfenadine Tablets USP,
60 mg.

Reference is also made to our letter dated January 31, 1996 granting
tentative approval to this abbreviated application, and to your
amendments dated November 14, 1996 and January’2, 1997.

The application contains a patent certification under Section
505(j) (2)(A)(vii) (IV) of the Act to U.S. patent number 4,254,129,
which expires on April 10, 1999. You notified Marion Merrell Dow,
Inc. (now Hoechst Marion Roussel) of the patent certification and were
sued for patent infringement (~ Merr DOW

m, Civil
Action No.94-1245).

The 30 month period, provided for in Section 505 (j)(4)(B)(iii)of the
Act, during which FDA was prohibited from approving your application,
has expired. We have therefore completed the final review of this
abbreviated application and have concluded that the application meets
the requirements of Section 505(j) of the Act. Accordingly, the
application is approved.

The Division of Bioequivalence has determined your Terfenadine Tablets
USP, 60 mg, to be bioequivalent and, therefore, therapeutically
equivalent to the listed drug (Seldane Tablets, 60 mg of Hoechst
Marion Roussel, Inc.). Your dissolution testing should be incorporated
into the stability and quality control program using the same method
proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described in
this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated application
are set forth in 21 CFR 314.80-81. The Office of Generic Drugs should
be advised of any change in the marketing status of this drug.



We request that you submit, in duplicate,
promotional copy which you intend to use

any proposed advertising or
in your initial advertisincr

or promotional campaigns. Please submit all-proposed materials in “
draft or mock-up form, not final print. Submit both copies together
with a copy of the proposed or final printed labeling to the Division
of Drug Marketing, Advertising, and Communications (HFD-240). Please
do not use Form FD-2253 (Transmittal of Advertisements and Promotional
Labeling for Drugs for Human Use) for this initial submission.

We call your attention to 21 CFR 314.81(b)(3) which requires that
materials for any subsequent advertising or promotional campaign be
submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
their initial use.

time of
.-

.. .

Sincerely yours,
a

R<ger L. W~lliams, M.D.
Deputy Center Director for
Center for Drug Evaluation

Pharmaceutical
and Research

Science

..-
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Addendum to Review #S

- 74-475

APPJIICANZ
Baker Norton Pharmaceuticals, Inc.
Attention: Edgar W. Mitchell, Ph.D.
4400 Biscayne Boulevard
Miami, FL 33137

DRUG PRODUCT Terfenadine Tablets USP

COMMENTS
Changes made in response to tentative approval letter are acceptable.

Amendment Date November 14, 1996
Telephone Amendment Date January 2, 1997

IONS
Approvable, pending Review of the Patent Issues.

N.QzE: In the ANDA, the firm provided a S.O.P (#0200.013) which stated
that the Q.A. verifies that materials/products which are covered by
USP/NF monographs are tested for the criteria Specified in the
monograph. However, the firm was requested to provide a commitment to
comply with the current USP tests and specifications for terfenadine
raw material.

The firm provided revised specification and a certificate of analysis
for one of the batches of terfenadine (BNP lot #R60902-11) together
with a commitment to comply with the current USP tests and
specifications.

Updated specifications for the active drug substance, terfenadine,
comply with USP 23, Supplement 4.

lWVI~w~R. . ~:
U. Atwal December 2, 1996

~: January 2, 1997

cc: ANDA 74-475
DUP Jacket
Division File
Field Copy

Endorsements:
HFD-623/U. Atwal, Ph.D./
HFD-623/V. Sayeed, PhD./
X:\74475.RV3
F/T by /
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19.

cc:

CHEMISTRY REVIEW NO 3 2. wDA 74-47S

NAME AND ADDRESS OF APPLICANT
Baker Norton Pharmaceuticals, Inc.
Attention: Jane Hsiao, Ph.D.
8800 Northwest 36th Street
Miami, FL 33178

LEGAL BASIS FOR SUBMISSION Seldane@ of Marion Merrell Dow
SUPPLEMENT(S) N/A
PROPRIETARY NAME N/A
NONPROPRIETARY NAME Terfenadine Tablets USP
SUPPLEMENT(S] PROVIDE(S) FOR: N/A

AMENDMENTS AND’OTHER DATES:
February 25, 1994
September 2, 1994
October 25, 1994
November 16, 1994
December 16, 1994
February 2, 1995
June 5, 1995

PHARMACOLOGICAL CATEGORY
RELATED IND/NDA/DMF(s~
DOSAGE FORM oral tablet

Date of application.
CMC/label NA letter
CMC/label amendment
Bio NA letter
Bio amendment
CMC/label NA letter
CMC/label amendment; this review

Antihistamine 11: Rx or OTC Rx

14.POTENCY 60 mg
..

HEMICAL NAME AND STRUCTURE
.-

;erfenadineUSP C~H41N02;M.W. = 471.68 $---Q
‘1

~-(P-~er~-BUtylph~nyl) ‘4-(hydroxydiphenylmethly) ““
●10.J,

-1-piperidine-butanol. CAS [50679-08-8]
~[~ ‘

RECORDS AND REPORTS N/A

COMMENTS All”chemistry issues are adequately addressed.
*
CONCLUSIONS AND RECOMMENDATIONS Approval pending EER

pending lableing
.....—

REVIEWER: Jon E. Clark DATE COMPLETED: June 22, 1995.

ANDA 74-475
DUP Jacket
Division File
Field Copy

Endorsements:
HFD-623/J. Clark/dq:~~fl$:::” A
HFD-623/R. Kishore, PhD./ - .
X:\WPFILE\BRANCHl\CLAR.K\N74475R2 k~d ‘3
F/T by / .

A

.> ,/<L

4-L-
‘~ &“+> ~<+

nl~ ~. ~~:cb ,~?~+
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CENTER FOR DRUG EVALUATION AND RESEARCH

Application Number        0744575                  

BIOEQUIVALENCE DISSOLUTION REVIEWS



OKFICE OF GEIN~C DRUGS
DNmION- OF BIOEQL~-WENCE

STUDY SUkfJLQIY: u
A fasting study was completed in 24

Subjects. The ratios of the means were 1.01, 0.97 and O 99 for the
AUCO_t, AuCO-in~and c .respectively, of terfenadine. The 90%conf ldence Lntervals-xf~r the LNAUC
terfenadine were (O.84; 1.48), (o.~jt;’‘AucO-inf and ~cmx Of -1.40) and (0.83; 1.22),respectively. The 90% confidence internals for the LNAUC
LNAuc~.infand LNC of carbo~terfenadine were (1.00; 1.14) , (o.~-~:
1.15) and (0.96,W1.12), respectively. t

/ DISSO~UTION: Dissolution tests $-e conducted in 900 m Of o.IN HC1, U:
USP 22 pad le apparatus at 50 rpm. The results are acceptable according tospecification recommended by USP of “not less than

of labeled amountterfenadine i.nthe dosage form are dissolved in 45 mln”.

~~R:
BRANCH:

BNiNCH CHIEF: BRANcH:

INITL&L: !\, (? --(l - -—._J: D.ATE:-ejw /;A-
* /\

DIRECTOR
DMSION OF BI?EQuIvALENCE

mITL4L: ‘-’TE:~
DIRXCTOR
OFFICEOF GE-

INITL4L: DAr&: 6/$~4f
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Terfenadine
Tablet, 60 mg
ANDA # 74-475
F.eviewer: L. Chuang

Review of an amendment to In-Vivo Bioequivalence Studies and
Dissolution Data

This amendment was submitted to address the =ollowingdeficiencies:

1. The information concerning changes made during the amending of
protocol on August 23 and November 10, 1993 and the documented
IRB approval of these changes should be provided.

The amendment of August 23, 1993 provided the following
changes:

a.

b.

c.

d.

e.

f.

9*

h.

i.

To add “non-smoking” to the inclusion criteria.

To change the 16-hour blood sample after dosing to 18-
hour after dosing.

To change the range of volunteers’ age from 18-45 years
to 21-40 years.

To add electrolytes (Na, Cl, K) to the serum chemistry
tests.

To add two exclusion criteria cf “subjects who uses
tobacco products” and “subjects who have been exposed to
known hepatic enzyme inducing or inhibiting agents within
30 days prior to the study”.

To change the period of medication restriction from 7
days to 14 days and the period of alcohol- or xanthine-
containing beverages and foods restriction from 24 hours
to 48 hours.

To indicate the formulation dose of 2 x 60 mg tablets.

To specify the length of time for blood samples to be in
the ice bath (at least 1 minute) and the centrifugation
time (7 minutes within 12 minutes of sample collection) .

To include the source of reference document for

1



)

statistical analysis.

~he lRB was not ir.formedcf these dhanges

considered not af:eccinq che safety c= cSe

because they were
sub]eccs.

~he amendment of November lo, 1993 ~~an9e~ the limijhig~
quantitation for terfenadine from
;das the Limit of quantitation reporreti in the- original

submission. This change aid not aftecc subject safety and
therefore the IRB was not notified.

2. The lot size of the test product and the potencies of both
test and reference products used in the bioequivalence study
should be provided.

The lot size of the test product was

The potency was 100% for the test product and 95% for the
reference product. .=,.....,.....

/ 3. The firm should explain the inconsistency of the clinical

study dates (08/27-31/93 and 09/10-14/93) and the blood

collection dates (08/28/93 and 11/09/93) for terfenadine
analysis .

This was the result of the way reports dates as

day/month/year. Therefore 11/09/93 was actually September 11,
1993 not November 9, 1993.

I

I
I

The firm should explain the inconsistency of the time period
I

4.
of terfenadine analytical procedure reported in the analytical
report section and the raw data section.

This was due to the 6 days period

chromatograms were run and the last day
determination of concentration was made.

between the last
the data workup for

5. The dissolution volume, assay methodology used during the

dissolution testing, and the coefficients of variation of the
amount dissolved at each time point during the dissolution
testing should be reported.

The information are provided in the dissolution table below:



In Vitro Dissolution Testing
(

IDrug (GenericName):TerfenadineTablets
! Dose Strength:
!ANDA No.:

60 mg
!Finn: 74-475
I BakerNortonPharmaceuticals,ZZc.
;,
f I. ConditionsforDissolutionTestinu:

USP XXIIApparatus: Paddle RPM: 50No.UnitsTested:
Medium: 12

Tolerance:
0.1N H~L volume:900ml

ReferenceDrug:
NLT (Q)in 45 minutes
Seldae~Tablets(MerrellDow)

AssayMethodolo~:
II. Resultsof In VitroDissolutionTesting:

sampling TestProductTimes
Strength(mg):60 Strength(mg):60

15,’
30

45

60

Comments:

1. The only item of the protocol changes that may affect subject
safety was the administration of 120 mg of terfenadine.
However, serious adverse reactions due to overdose were
observed only at 360 mg or more (p1430, PDR, 49th ed, 1995) .
Therefore, the response to deficiency #l is acceptable.

2. The explanations for deficiencies #2-#5 provided by the firm
are acceptable.

~

1. The bioequivalence study conducted by BakerPharmaceuticals, Inc. Nortonon its Terfenadine 60 mg tablet,
lot#RD-93047, comparing to SeldaneR 60 mg tablet manufactured by

lMerrellDow Pharmaceuticals Inc. has been
Eound acceptable bythe division of Bioequivalence.

The study demonstrated thatBaker Nortonis terfenadine tablet, 60 mg, is bioe~ivalent to
the reference product, SeldaneR 60 mg Tablet manufactured by

3

I
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Recommendation:

1. The bioequivalence study conducted by 3aker Norton
Pharmaceuticals, Inc. on its Terfenadine 60 mg tablet, lot
#RD-93047, comparing to Seldane~ 60 mg tablet manufactured by
lMerrellDow Pharmaceuticals Inc. has been found acceptable by
the division of Bioequivalence. The study demonstrated that
Baker Norton’s terfenadine tablet, 60 mg, is bioequivalent to
the reference product, Seldanea 60 mg Tablet manufactured by
Merrell Dow when administered under fasting condition.

2. The dissolution testing data conducted by Baker Norton
Pharmaceuticals, Inc. in its terfenadine tablet, 60 mg, Lot
#RD-93047 are acceptable. The dissolution testing should be
incorporated into the firm’s manufacturing controls and
stability program. The dissolution testing should be
conducted in 900 mL of IN HC1 at 37° using USP 23 apparatus II
(paddle) at 50 rpm. The test product should meet the
following specifications:

Not less than of the labeled amount of terfenadine”’k
the dosage form are dissolved in 45 minutes.

Lin-whei Chuang
Division of Bioequivalence
Review Branch I

RD INITIALED YHUANG
FT INITIALED YHUANG \,Q

JI
- -.4 Jiz.r;. -

:3I
Id

Concur:
Chan, ~ ‘ate: +@=

zrector, Division of Bioequivalence

cc: ANDA 74-475 (original, duplicate), HFD-600 (Hare), HFD-630,
HFD-344 (Cviswanathan),HFD-652 (Huang, Chuang), Drug File,
Division File

LWC/052395/dm/WP #74-475am.d94

4
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Terfenadine Tablets USP, 60 mg
ANDA 74-475

Baker Norton Pharmaceuticals
Attention: Jane Hsiao
8800 Northwest 36th Street
Miami, FL 33178-2404

Dear Dr. Hsiao:

Reference is made to the in vivo study and in vitro dissolution
data submitted on February 25, 1994, for
60 mg.

The Office of Generic Drugs has reviewed
and we have the following comments:

I

I
Terfenadine Tablets USP, i

the referenced material

J

A. The bioequivalence study comparing the test product
Terfenadine Tablets, 60 mg, lot #RD-93047~ manufactured
by Baker Norton Pha~aceuticals with the reference
listed drug Seldane Tablets, 60 mg, manufactured by
Merrell Dow Pharmaceuticals Inc. is incomplete for the
following reasons:

1. The original protocol was amended on August 23 and
November 10, 1993. Please provide a summary and
an explanation of these changes along with the
documented IRB approval of these changes.

2. The following information submitted in the
application appears to be inconsistent, and will
require an explanation:

i.

ii.

iii.

The analytical report stated that the dates
of blood sample collection were during August
28 and November 9, 1993.

The clinical study, which included blood
collection, was conducted August 27, 1993
through August 31, 1993 and September 10,
1993 through September 14, 1993.

The last sample analysis for terfenadine was
reported as November 12, 1993, while the last
day of analysis in the raw data section is
reported as November 18, 1993.



3. The lot size of the test product and the potencies
of both test and reference products used in the in
vivo bioequivalence study should be provided.

B. The dissolution testing conducted on the test product
Terfenadine 60 rngtablets, lot #RD-93047, manufactured
by Baker Norton Pharmaceuticals, Inc. is incomplete for
the following reasons:

The dissolution volume, assay methodology used
during the dissolution testing, and the
coefficients of variation of the amount dissolved
at each time point during the dissolution testing
should be reported. Please submit the required
information for review.

You are required to take an action described under 21 CFR 314.96
which will amend this application.

Representatives of the Division of Bioequivalence are available
to discuss this letter and to assist you. Please contact Jason
A. Gross, Pharm. D. at (301) 594-0317 for further assistance.

/ Sincerely yours,

Rabindra N. Patnaik, Ph.D.
Acting Director
Division of Bioequivalence
Office of Generic Drugs
Center for Drug Evaluation

and Research



OCT28 1994
Q’J

Terfenadine Baker Norton Pharmaceuticals, Inc.
Tablet, 60 mg Miami, Florida
.ANDA-,#>74-475 Submission Date:
Reviewer: L. Chuang February 25, 1994
WP#74475SD.294

Review of In-Vivo Bioecfuivalence Studies and Dissolution Data

Introduction:

Terfenadine is a histamine HI receptor antagonist. It is indicated
for the relief of symptoms associated with seasonal allergic
rhinitis. The frequency of drowsiness with terfenadine was similar
to the frequency with placebo, and less than that with other
antihistamines. The frequency of anticholinergic effects was not
different from that of other antihistamines.

After oral administration, terfenadine undergoes extensive (99%)
first pass metabolism to two primary metabolizes, an acidic and a
dealkylated metabolize. The acid metabolize, carboxyterfenadine,
is believed to account for at least one-third of the activity of
terfenadine.

Peak plasma concentrations of terfenadine occur 1 to 2 hours after
oral administration. The plasma concentration-time curve of the
drug follows a biexponential pattern. The distribution and
terminal elimination half-lives are 3-4 hours and 16-22 hours
respectively. The reported half-lives of the acid metabolize,
carboxyterfenadine, vary from 2-3 hours to 17 hours.

Terfenadine is commercially available as 60 mg tablet, Seldane,
manufactured by Merrell Dow.

BioecfuivalenceStudy:

The objective of this study is to compare the
bioavailability of the test product and Seldane 60

single-dose
mg tablet,

manufactured by Merrell Dow, f-ollowing the administration of a
120 mg dose. -

The study, both clinical and analytical procedures, was conducted

i
!
1

i

I

at
The clinical study was conducted during August 27-31 and

September 10-14, 1993 with as the supervisor. The
analytical report, written by stated that the analysis
of terfenadine was conducted during October 21-November 12, 1993
and the analysis of carboxyterfenadine during September 20-October
13, 1993.



i

,

The design is a single-dose, 2-way crossover of 2x60 mg of the
firmts terfenadine tablet and 2x60 mg of Seldane tablet in fasting
volunteers. The
approved the original protocol and the informed consent form on
June 22, 1993 and the changes to exclude 2 subjects and add 1
alternate on September 8, 1993. However, no IRB approval documents
were included for the amendments made on August 23, 1993 and
November 10, 1993.

Twenty-six (26) non-smoki.ngmen, 18-37 years old, weighing at least
60 Kg and within klO% of their ideal weight were recruited. The
screening procedures included a physical examination, EKG, and the
laboratory tests for hematologic, hepatic and renal functions.
Only subjects with normal results were enrolled.

Volunteers with history of alcoholism or drug abuse within the last
year, hypersensitivity to terfenadine or any other Hi-receptor
antagonist ~ epilepsyt glaucoma, asthma or urinary difficulties were
excluded. Subjects who had been on an abnormal diet during the 4
weeks preceding the study, who through the completion of the study
would have donated in excess of 500 mL of blood in 14 days, 750 mL
in 3 months, 1000 mL in 6 months, 1500 mL in 9 months or 2000 mL in
1 year, who had completed another clinical trial within 28 days of
study initiation, who used tobacco products or who had been exposed
to known haptic enzyme inducer or inhibitor within 30 days of study
initiation were also excluded from the study.

All 26 subjects were instructednot to take any drugs for two weeks
preceding study initiation, and not to consume any alcohol- or
xanthine-containing beverage and food for 48 hours before dosing
and during blood sample collection period.

All subjects were fasted overnight before and 4 hours after
receiving one of the following randomly assigned drug treatments :

Treatment A - Test Drug: Terfenadine tablets, 2 x 60 mg,
Baker Norton Pharmaceuticals Inc.,
lot
size

Treatment B - Reference Drug:

#RD93047-01, potency and lot
not given.

SeldaneR tablet, 2 x 60 mg,
Merrell Dow, lot #P50491,
expires at 01/96, Potency not
given.

I
I

Each treatment was taken with 240 mL of water. Blood samples were
drawn into heparinized Vacutainers at O, 0.5, 1, 1.5, 2, 2.5, 3,
3.5, 4, 6, a, 12, 18, 24, 30, 36 (1 x 5 mL and 1 x 10 mL each) 48,
60 and 72 (1 x 10 mL each) hours. The blood samples collected
after 36 hours would be assayed only for terfenadine and the blood

2



samples collected from predose until 36 hours would be assayed for
both terfenadine and carboxyterfenadine.

All subjects were confined from 12 hours before dosing until after
the 36 hour blood draw and returned for the 48, 60 and 72 hour
blood draws. For subjects’ safety. their EKGs before dosing and
3 hours after dosing were recorded.

Plasma samples were prepared within 16 minutes and stored at -80”C
until analysis. The washout period between the administration of
two formulations was 14 days.

Analytical Method:

—.

—.
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Results:

Of the 26 subjects, 24 completed the study. Subjects #14 and #22
(both were assigned the treatment sequence of AB) were caught
smoking and violated the protocol. One additional subject (#27)
was enrolled and completed only period 2 of the study. The data of
subject #27, however, was not used in the analysis. The safety
monitoring did not encounter any safety problems.

Thirty-three (33) events of adverse reactions were reported. The
adverse reactions included loose stool, stomach cramps, dizziness,
fainting, sweating, headache,stomach pain, nasal congestion,
feelinq faint, feelinq cold, flatulence and loss of appetite.
Thirte& (13)‘of these-events occurred
during treatment B. No medication was
events.

The mid- and post-study laboratory tests
medical director to be within normal
significant.

during treatment A-and 20
required for any of these

results were judged by the
limits or not clinically

The plasma samples from 24 subjects were assayed for both
carboxyterfenadine and terfenadine.

Terfenadine:

It was stated in the analytical report that the dates of blood
sample collection were during August 28 and November 9, 1993,
however, the clinical study was conducted during August 27-31 and
September 10-14, 1993.

Another discrepancy was that the firm reported the date of last
sample analysis for terfenadine as November 12, 1993 while the last
day of analysis shown in the raw data section was November 18,
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1993.

A total 912 study samples were expected from the protocol, but 910
were analyzed, subject #18, hour-72, period 1 ftreatment B) and
subject #lo, hour 60, period 2 (treatment B) were not received by
the analytical laboratory. Eighteen (18) standard curves were run
with the analysis of study samples, 9 samples were reassayed for
terfenadine due to suspected pharmacokinetic outlier. Five (5) of
them had the median values reported as their final concentrations,
1 had the original value reported and 3 were ‘not re~ortablel. The
3 ‘not repor-tabletsample-s,subject #1, period ‘1, O hour and
subject #25, period 1 and period
of “below limit of quantitation’

2, hour 30, were all in the range
in the time-concentration curve.

;
I

of terfenadine at each sampling
in 24 subjects and the mean
mesented below in Table 1. /

i

The mean plasma concentrations
point after both treatments
pharmacokinetic parameters are
Elimination constants used to est~mate AUCO-~~~were calculated by
linear least-square regression analysis using the last 3 (or more)
non-zero plasma concentrations. Data from subject #20, treatment
A and subjects #18 & 21, treatment B, displayed pharmacokinetic
anomaly and the elimination constants, under these circumstances,
were unable to be estimated. Five (5) subjects each druing
treatment a and treatment B had observed T.= of 0.5 hour (the first
post-dose blood draw). I
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Mean (t.v.%] Plasma Terfenadine Concentrations
(DCf /mL) at Each
PharmacokineticParameters (n = 24 )

Time Baker Norton
(hours) (TreatmentA)

Merrell DOW

(Treatment B)--------------------- ------------------------------------------- ---

0
0.5
1.0
1.5

2.0
2.5
3.0
3.5

4.0
6.0
8.0
12.0

18.0
24.0
30.0
36.0

48.0
60.0
72.0

AUCO.~
(P9*hr/mL)

AUCO-i,t
(P9*hr/mL)

%X (Pg/mL)

Tm= (hr)

o
1070.36 (74)
1557.55 (63)
1312=51 (67)

1122.48 (63)
l~:j=~~ (65)

(68)
917:71 (65)

843.25 (68)
898.17 (7o)
724.12 (66)
527.53 (75)

301.73 (82)
253.38 (91)
236.70’ (96)
176.68 (1o3)

91.23 (108)
62.69 (1o9)
18.37 (21.5)

19636.6 (73)

21660.4’ (69)

1673.99 (57)

1.500 (117)

15.887’ (3o)

o
954.69 (65)

1323.02 (64)
1174.48 (63)

1087.40 (63)
l;~~.~~ (72)

(75)
979:98 (76)

902.30 (78)
1006.62 (100)
795.25 (88)
559.05 (93]

327.70 (91)
253.61 (92)
206.35’ (94)
158.41 (1OO)

82.72 (117)
53.27’(121)
23.55a(179)

19692.3 (84)

22244.3b (79)

1688.38 (63)

1.896 (91)

14.663b (43)

I

* : unless otherwise indicated
a : n= 23
b:n=22

=.—-----—---—--_-_._=----.--=-------__--_=====~===------------ ===m_
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Analysis of Variance was performed on all pharmacokinetic parameter
and the log transformed parameters using SAS GLM procedure.
are no Theresignificant difference between periods,

sequences andtreatments for any of the transformed and untransformed parameters.
The LS means of AUCO-t~Auto-inft Cmaxr

LNAUCO-~,LNAUCo.~,f,and LN~= andratios of these means and the 90% confidence intervals of test
reference product are presented in Table 2.product versus

Table 2

Statistical Analysis -- Terfenadine

Parameter LS Means LS Means
Faker Norton m 90% Confidence

Merrell DOW Interval
AUCO-~ 19545.1
(P9*hr/mL)

19340.2 1.01 (0.738; 1.283)

AUCO-~~~ 21000.0
(P9*hr/mL)

21691.7 0.97 (0.683; 1.254)

& (pg/mL) 1667.62/ 1678.90 0.99 (0.805; 1.182)
LNAUCO-~ 9.63095 9.52022 1.11 (0.845; 1.477)
LNAUCO.~n~ 9.72487 9.68013 1.05 (0.786; 1.398)

-‘Gnax 7.24460 7.23867 1.01 (0.831; 1.218)

Comments:

1.

2.

3.

4.

5.

6.

The 90% confidence intervals of both LNAUCO-~and LNAUCO_i~~are
not within the 80-125% limits.

The confidence interval of LNq
~ is within the 80-125% limits.

The test/reference ratio for all three parameters, logtransformed or untransformed, are within the 0.80-1.20 limit.

According to the memo of 08/25/94 from Bob Pollock, Acting
Deputy Director, OGD, the approval of terfenadine application
should be based on a 90% confidence interval for themetabolize and a point estimate on the parent compoum.

The blood sample collection dates were inconsistent with the
clinical study dates.

The time period of analytical procedure reported waslnconsi.stent in the analytical report section and in the raw
data section.
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Qarboxvterf enadine

A total 768 study samples were expected from the protocol and all
768 samples were received and analyzed. Fifteen (15) standard
curves were run with the analysis of study samples, 4 samples were
reassayed for carboxyterfenadine due to suspected pharmacokinetic
outliers. Each of these 4 samples was repeated twice and the
median value of the 3 results was reported as the final
concentration.

The mean plasma concentrations of carboxyterfenadi.ne at each
sampling point after both treatments in 24 subjects and the mean
pharmacokinetic parameters are presented below in Table 3.
Elimination constants used to estimate AUCO.~.~were calculated by
linear least-square regression analysis using the last 3 (or more)
non-zero plasma concentrations. Data from subjects #8, 13 & 24,
treatment A and subjects #1, 2, 10, 13, 18 & 25, treatment B,
displayed pharmacokinetic anomaly and the elimination constants,
under these circumstances, were unable to be estimated.
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Mean (c-v.%) Plasma Carboxyterfenadine Concentrations (n~lmL) at
Each SamDlinu Time Point and Arithmetic Means of Pharmacokinetic

Parameters (n = 24 )

Time Baker Norton
(hours) Merrell DOW

(Treatment A) (Treatment B)------------------------ ------------------------- ------------------

0
0.5
1.0

1.5

2.0
2.5
3.0
3.5

4.0
6.0
8.0
12.0

18.0
24.0
30.0
36.0

AUCO.e
(ng*hr/mL)

AUCO-~m~
(ng*hr/mL)

Tm= (hr)

o
71.68

305.82
414.68

474.78
538.75
524.98
510.82

476.71
300.11
166.58
68.85

30.70
19.62
14.71
8.93

3862.3

4290.1’

(62)
(38)
(27)

(27)
(26)
(28)
(32)

(31)
(39)
(45)
(36)

(32)
(21)
(39)
(93)

(27)

(26)

573.53 (27)

2.604 (23)

15.715” (30)

o
77.81

311.53
423.78

471.50
503.97
498.55
465.77

424.08
258.32
157.72
65.70

28.51
18.52
12.54
7.01

3585.8

3787.6b

551.72

2.783

12.795b

(79)
(28)
(26)

(32)
(27)
(26)
(27)

(26)
(32)
(33)
(26)

(29)
(28)
(63)

(107)

(21)

(21)

(24)

(23)

(63)

r

I

* : unless otherwise indicated
:n= 21

~ : n= 18
-----------------------------—-------------------------- ---------=--------——-

—S=x=
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Analysis of Variance was performed on all pharmacoki.neti.cparameter
and the log transforsned parameters using SAS GLM procedure. There
are no significant difference between periods, sequences and
treatments for any of the transformed and untransformed parameters.
The LS means of AUCO.~,AUCO-im~,Q=, LNAUCO-L,LNAUCO-i.~,and LNQ= and
ratio of these means and the 90% confidence intervals of test
product versus reference product are presented in Table 4.

Table 4

Statistical Analvsis -- Carboxvterfenadine

Parameter LS Means 5s Means ZJ!13 ?0% Confidence
Baker Norton Merrell Dow Interval

AUCo.~ 3862.62 3572.07 1.08 (1.011; 1.152)
(ng*hr/mL)

AUCo.i.~ 4215.99 3935.81 1.07 (0.994; 1.148)(ng*hr/mL)

% (w/mL) 574.16 550.61 1.04 (0.956; 1.130)

LNAUCO.~ 8.22515 8.15894 1.06 (1.004; 1.137)

LNAUCO-~.~ 8.31493 8.25041 1.07 (0.988; 1.151)

‘G.. 6.32039 6.28523 1.06 (0.959; 1.119) I

1. The confidence interval of all log transformed parameters are
within the limit of 80-125%.

2. According to the memo of 08/25/94 from Bob Pollock, Acting
Deputy Director, OGD, the approval of terfenadine application
should be based on a 90% confidence interval for the
metabolize and a point estimate on the parent compound.

Dissolution Testin~:

The firm has submitted dissolution data on its Terfenadine tablet%
60 mg, 10t #RD-93047, compared to the reference product, Seldane
tablet, 60 mg, lot #P50491. The method and results are presented
in Table 5.
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Table 5. In-Vitro Dissolution Testina- Ter
fenadine 60 mq Tablet

conditions for Dissolution Testina:

USP XXI1 Basket
Mediu: o Paddle ~ RPM ~ No. Units Tested* 12

.
volume: Not Given~l
60 mq, fMerrell DOW)Assay Methodolo~: Not Given

Results of In-Vitro Dissolution Testing:

Sam131inq
Times Test Product Reference Product[rein)

Mean % -
Dissolved m Mean %

Dissolved
=?lSU2 m

Lot # RD-93047
Lot # P50491Strenath: 60 mu

Stren~th: 60 mq
79

()--- 74
a

()---
86

()--- 85
A

()---
86

()--- M-
= ()---

89
()---=-======.--.=-_ L-_a------------- —.. (---)-----------------------------------------__________________________________

comment:

The firm did not provide the amount of dissolution volume,
theassay methodology and coefficient of variation of the amount

dissolved at each sampling point.

,
I

The quantitative composition of the test product is listed below in
Table 6:
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Table 6: Quantitative Composition of Terfenadine 60 mq

Tablet
Manufactured bv Baker Norton Pharmaceuticals,

Inc.
t

Ingredient
Keiqht (mq) /Tablet Percenta~e (%1Terfenadine

60
10.9Lactose Monohydrate

Starch

prOvidone

Sodium Bicarbonate

Ethyl Alcohol

Maqnesium Stearate

Total
550

I 100.0
1* = Removed during processing

>

De ficiencies:

1.

2.

3.

4.

5.

The information concerning changes made during the amending of
protocol on August 23 and November 10, 1993 and the documented
IRB approval of these changes should be provided.

The lot size of the test product and the potencies of both
test and reference products used in the bioequivalence study
should be provided.

The firm should explain the inconsistency of the clinical
study dates (08/27-31/93 and 09/10-14/93) and the blood
collection dates

(08/28/94 and 11/09/93) for terfenadineanalysis .

The firm should explain the inconsistency of the time period
of terfenadine analyticalprocedure reported in the analytical
report section and the raw data section.

The dissolution volume, assay methodology
dissolution testing, and the coefficients of
amount dissolved at each time point during
testing should be reported.

used during the
variation of the
the dissolution



J@ ommendation..

1. The bioequivalence study conducted by Baker Norton
Pharmaceuticals, Inc. on its Terfenadine 60 mg tablet, lot
#RD-93047, comparing to SeldaneR 60 mg tablet manufactured by
Merrell Dow Pharmaceuticals Inc. has been found incomplete by
the Division of Bioequivalence. The firm should clarify the
Deficiencies 1-4.

2. The dissolution testing conducted by Baker Norton
Pharmaceuticals, Inc. on its Terfenadine 60 mg tablets, lot
#RD-93047, has been found incomplete due to deficiency #5.

The above comments, deficiencies and recommendation should be
forwarded to the firm.

‘&-A--A’Lz.’-j..,
Lin-whei Chuang

J Division of Bioequivalence
Review Branch I 1

RD INITIALED AJACKSON
a

r i;
FT INITIALED AJACKSON { 1.

Concur: k; ‘“ p12dw
Rabindra Patnaik, Ph.D.
Acting Director,”Division of Bioequivalence

cc: ANDA 74-475 original, HFD-630, HFD-600 (OGD, Hare), HFC-130
(JAllen), HFD-344 (CViswanathan), HFD-652 (Chuang, Jackson),
Drug File.
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